Memory deficits have a significant impact on the quality of life of patients with epilepsy and currently no effective treatments exist to mitigate this comorbidity. While these cognitive comorbidities can be associated with varying degrees of hippocampal cell death and hippocampal sclerosis, more subtle changes in hippocampal physiology independent of cell loss may underlie memory dysfunction in many epilepsy patients. Accordingly, animal models of epilepsy or epileptic processes exhibiting memory deficits in the absence of cell loss could facilitate novel therapy discovery. Mouse corneal kindling is a cost-effective and non-invasive model of focal to bilateral tonic-clonic seizures that may exhibit memory deficits in the absence of cell loss. Therefore, we tested the hypothesis that corneal kindled C57BL/6 mice exhibit spatial pattern processing and memory deficits in a task reliant on DG function and that these impairments would be concurrent with physiological remodeling of the DG as opposed to overt neuron loss. Following corneal kindling, C57BL/6 mice exhibited deficits in a DG-associated spatial memory test -the metric task. Compatible with this finding, we also discovered saturated, and subsequently impaired, LTP of excitatory synaptic transmission at the perforant path to DGC synapse. This saturation of LTP was consistent with evidence suggesting that perforant path to DGC synapses in kindled mice had previously experienced LTP-like changes to their synaptic weights: increased postsynaptic depolarizations in response to equivalent presynaptic input and significantly larger amplitude AMPA receptor mediated spontaneous EPSCs. Additionally, there was evidence for kindling-induced changes in the intrinsic excitability of DGCs: reduced threshold to population spikes under extracellular recording conditions and significantly increased membrane resistances observed in DGCs. Importantly, quantitative immunohistochemical analysis revealed hippocampal astrogliosis in the absence of overt neuron loss. These changes in spatial pattern processing and memory deficits in corneal kindled mice represent a novel model of seizure-induced cognitive dysfunction associated with pathophysiological remodeling of excitatory synaptic transmission and granule cell excitability in the absence of overt cell loss.
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Introduction
Epilepsy is a neurological disorder that affects one in 26 individuals worldwide (Hesdorffer et al., 2011) . Besides spontaneous recurrent seizures, patients with epilepsy frequently experience behavioral, emotional, and cognitive comorbidities (Jensen, 2011) . For example, approximately one in four individuals with temporal lobe epilepsy exhibit cognitive impairment during neuropsychological evaluation, most notably on memory tests (Hermann et al., 2006) . These cognitive comorbidities are increasingly recognized as an equal (or even more disabling) part of epilepsy; cognitive dysfunction does not universally Abbreviations: ACSF, artificial cerebral spinal fluid; DG, dentate gyrus; DGC, dentate granule cell; fEPSP, field excitatory post-synaptic potential; GFAP, glial fibrillary acidic protein; HS, hippocampal sclerosis; IEI, interevent interval; LTP, long-term potentiation; NeuN, neuronal nuclear antigen; PBS, phosphate-buffer saline; PFA, paraformaldehyde; pp, perforant path; PPR, paired-pulse ratio; PTP, post-tetanic potentiation; PTX, picrotoxin; RID, recognition index; sEPSC, spontaneous excitatory post-synaptic current; sIPSC, spontaneous inhibitory post-synaptic currents; TBS, theta-burst stimulation.
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